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Claims 

1 . A type of tube expander characterized by the fact that it has the following parts: a tube 
expanding unit composed of plural rollers set in ring configuration parallel to the inner surface of 
the tube to be expanded, a jack that presses the rollers of the tube expanding unit via a link on the 
inner surface of the tube to be expanded, a rotation driving means that rotates the tube expanding 
unit, and a clamp unit that fixes the rotation driving means on the inner side of the tube to be 
expanded. 

2. The tube expander described in Claim 1 characterized by the following facts: one end 
portion of said tube expanding unit is set on a rotatable transmission gear engaged to said 
rotation driving means such that it can slide in the tube radial direction, and the other end portion 
has plural guide rollers that can be rotated and are in contact with the inner surface of said tube 
to be expanded. 

3. The tube expander described in Claim 1 or 2 characterized by the following facts: said 
roller has a tube expanding roller and a roller retainer that supports said tube expanding roller in 
a free rotatable way; the two ends of the roller retainer are supported in a sliding way by means 
of said transmission gear and retainer guide; and said guide roller is mounted on said retainer 
guide in a rotatable way. 

4. The tube expander described in any of Claims 1-3 characterized by the following facts: 
said link refers to plural tube expanding links that connect the cylinder of said jack and said 
roller in a rotatable way, and are set in the tube length direction. 

5. The tube expander described in Claim 1 or 2 characterized by the fact that said jack is 
set such that it can rotate around the center of said transmission gear. 

6. The tube expander described in Claim 1 characterized by the following facts: one end 
portion of said clamp unit is set on said rotation driving means in a sliding way, and the other 
end portion has plural running rollers set in contact with the inner surface of said tube to be 
expanded during running. 

7. The tube expander described in Claim 1 or 6 characterized by the fact that said clamp 
unit is composed of plural clamp main body members set in the circumferential direction of the 
tube, and a clamp jack that connects said clamp main body members. 
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8. The tube expander described in any of Claims 1-3 characterized by the fact that siaid 
rotation driving means has a driving motor and a driving gear that is rotated by said driving 
motor, with the driving gear engaged to said transniission gear. 

9. The tube expander described in Claim 6 characterized by the fact that a running driving 
device, which contains a running motor and a decelerator, is mounted on the running roller 
located below said plural running rollers. 

Detailed explanation of the invention 
Industrial application field 

This invention pertains to a type of tube expander characterized by the fact that when an 
old tubular water pipeline or another existing pipeline is regenerated, it can expand the entire 
length of the old tube with a minimum decrease in the diameter of the new tube with respect to 
the old tube. 

Prior art 

Figure 4 is a diagram illustrating a conventional taper roller type tube expander. It is the 
tube end expanding device most frequently used for fixing tubes with relatively small aperture on 
tube plates in chemical plant equipment, boilers, etc. 

Figure 4(a) is a cross-sectional view illustrating the tube expanding unit. Figure 4(b) is a 
front view illustrating the taper roller. Figure 4(c) is a plan view illustrating the taper roller. In 
the figures, (2) represents the tube to be expanded, (4) represents a taper mandrel, (6) represents 
taper rollers set between tube to be expanded (2) and taper mandrel (4). 

For a conventional taper roller type tube expander with the aforementioned constitution, 
with rotation of taper mandrel (4), plural taper rollers (6) undergo satellite movement on the 
inner wall of tube to be expanded (2). Depending on the rotation feed angle (G) formed between 
taper mandrel (4) and taper rollers (6), taper mandrel (4) rotates and moves to perform a tube 
expanding operation. 

Figure 5 is a diagram illustrating a conventional divided segment type tube expander. In 
this figure, (8) represents a taper working head; and (10) represents plural divided segments set 
between tube to be expanded (2) and taper working head (8). 



For a conventional divided segment type tube expander with the aforementioned 
configuration, as taper working head (8) is slid under hydraulic driving, divided segments (10) 
are pressed more widely to expand the tube to be expanded (2). 

Problems to be solved by the invention 

The aforementioned conventional tube expanders have the following problems. 

(A) For the taper roller type tube expander, its structure requires that the inner diameter 
of the expanded tube be equal to twice the outer diameter of the taper roller plus the outer 
diameter of the taper mandrel. When a tube with diameter of 800 nam or larger is to be expanded, 
the weight and dimensions of the taper roller and taper mandrel become too large to allow on-site 
operation in practical applications. Also, in order to obtain a large tube expanding amount, the 
taper mandrel has to be very long. It is hard to manufacture such a taper mandrel. 

(B) For the divided segment type tube expander, it is hard to ensure good circularity of 
the expanded tube. Also, the tube surface may be scratched easily. 

The objective of this invention is to solve the aforementioned problems of conventional 
methods by providing a type of tube expander characterized by the fact that it allows easy on-site 
operation, can be applied for large-diameter tubes, and can ensure high tube expanding quality. 

Means to solve the problems 

The aforementioned problems are solved in this invention that provides a type of tube 
expander characterized by the fact that it has the iFoUowing parts: a tube expanding unit 
composed of plural rollers set in ring configuration parallel to the inner surface of the tube to be 
expanded, a jack that presses the rollers of the tube expanding unit via a link on the inner surface 
of the tube to be expanded, a rotation driving means that rotates the tube expanding unit, and a 
clamp unit that fixes the rotation driving means on the inner side of the tube to be expanded. 

Operation of the invention 

According to this invention, while the tube expanding unit composed of plural rollers set 
on the inner surface of the tube to be expanded is pressed on the inner surface of the tube to be 
expanded by means of a jack via a link, it is rotated by a rotation driving means so that it is 
pressed to expand in the tube radial direction. As a result, the tube is expanded. 
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Application example 

In the following, this invention will be explained in detail with reference to an application 
example illustrated by figures. The same part numbers as those in the aforementioned prior art 
are used. 

Figure 1 is a longitudinal cross-sectional view illustrating the overall tube expander of an 
application example of this invention. Figure 2 is a cross-sectional view illustrating the clamp 
unit in Figure 1. Figure 3 is a cross-sectional view illustrating the tube expanding unit in Figure 
1. In the figures, (20) represents a running roller set in a sliding way on clamp main body 
members (22) set in the rear side with respect to the tube expanding progressing direction. When 
clamp main body members (22) are contracted (in running mode), the structure is fixed. In this 
case, running driving device (24) is attached on running roller (20) positioned below it. (26) 
represents a clamp jack that connects clamp main body members (22); and (28) represents a 
driving rotating main body set such that clamp main body members (22) can slide. When clamp 
main body members (22) are contracted (in running mode), the structure is fixed with driving 
motor (30) and driving gear (32). (34) represents a transmission gear with teeth formed on its 
inner peripheral surface. While engaged with driving gear (32), it is connected to rotation driving 
main body (28) via bearing A (36). (38) represents tube expanding roller, and (40) represents a 
roller retainer that supports tube expanding roller (38) in a rotatable way. (42) represents a jack 
rod connected to transmission gear (34) via bearing B (44). (46) represents a jack cylinder. (48) 
represents a tube expanding link that connects roller retainer (40) and jack cylinder (46) in a 
rotatable way. The two ends of roller retainer (40) are supported with transmission gear (34) and 
retainer guide (50) in a sliding way. (52) represents guide rollers that are connected to.retainer 
guide (50) via bearing C (54) and are in contact with the inner surface of tube to be expanded (2). 
In the case of contraction of the tube expanding portion (in running mode), the end portion of 
roller retainer (40) restrains guide rollers (52) via retainer guide (50), and the overall tube 
expander is integrated. 

In the following, the function of the aforementioned application example will be 
explained. For the tube expander with the aforementioned constitution, as clamp jack (26) 
extends, clamp main body members (22) are pressed on the inner surface of tube to be expanded 
(2). Due to a friction force, they are fixed in the longitudinal direction of tube to be expanded (2). 
Due to extension of jack rod (42), a reactive force acts on clamp main body members (22), and 
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jack cylinder (46) moves forward. As a result, tube expanding link (48) has its angle increased 
with respect to the longitudinal direction of tube to be expanded (2). Due to a force-doubling 
mechanism, tube expanding rollers (38) are pressed via roller retainer (40) on the inner surface of 
tube to be expanded (2). In addition, due to driving motor (30), the driving gear (32) set on 
rotation driving main body (28) is rotated, and transmission gear (34) engaged to said driving 
gear (32) is rotated. As a result, the tube expanding unit supported in a rotatable way on guide 
roller (52) and rotation driving main body (28) is rotated. Consequently, while pressed on the 
inner surface of tube to be expanded (2), tube expanding roller (38) is rotated on the inner 
peripheral surface, so that tube to be expanded (2) is expanded in the tube radial direction. After 
a prescribed tube expanding amount is realized, the tube expanding unit is contracted in diameter 
so that the friction force of clamp main body members (22) is released. As a result, running 
rollers (20) contact the inner surface of the tube, and, under driving of running driving device 
(24), the tube expander is moved. As the aforementioned steps of operation are carried out 
repeatedly, the entire length of the tube portion to be expanded can be expanded at high quality. 

Also, one may also use a spline structure for the outer peripheral portion of clamp main 
body members (22), and one may use a spring, dash pot or another buffer in running rollers (20) 
and guide roller (52). 

Effect of the invention 

In the invention explained above, a reactive force acts on the clamp main body, and, by 
means of a force doubling mechanism of the tube expanding link, the plural tube expanding 
rollers set in the tube expanding unit are pressed on the tube to be expanded, and, at the smne 
time, they are rotated. As a result, the following effects can be realized. 

(A) After tube expanding, it is possible to realize excellent circularity. 

(B) As the tube end portion has high circularity, on alignment operation for welding the 
circumference can be performed easily. 

(C) The generation of scratches in processing of tube expanding can be alleviated. 

CD) By means of processing with control of deformation, the tube expanding dimensions 
become correct. 

(E) Since the tube expanding operation is simple, the operation is easy even when the 
tube is long. 
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(F) This device can be applied also on large-diameter tubes. 

Brief description of the figures 

Figure 1 is a longitudinal side cross-sectional view illustrating the overall tube expander 
in an application example of this invention. Figure 2 is a cross-sectional view illustrating the 
clamp unit in Figure 1. Figure 3 is a cross-sectional view illustrating the tube expanding portion 
in Figure 1. Figure 4(a) is a cross-sectional view illustrating the tube expanding unit of a 
conventional taper roller type tube expander. Figure 4(b) is a front view of the taper roller in 
Figure 4(a), Figure 4(c) is a plan view of the taper roller in Figure 4(a). Figure 5 is a diagram 
illustrating a conventional divided segment type tube expander. 
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The same part numbers are used in the various figures. 
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Legend: 2 Tube to be expanded 
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Figure 3 



Figure 4 
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